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(54) OPTICAL NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control 
technology of a large capacity optical network where a 
communication line can be set by means of dynamic 
wavelength switching or space switching by planning a 
communication schedule so that a means whose switching 
time is short is preferentially used among plural 
independent space or wavelength switching means. 
SOLUTION: A node which belongs to an optical network 
and executes communication is provided with an optical 
transmission/reception means, two and above independent 
space or wavelength switching means deciding a space or a 
wavelength that optical transmitter/receiver user and a 
control means planning a communication schedule so that a 
means whose switching time is short is preferentially used 
in two and above switching means when the node executes 
a series of communication while an opposite node is 
changed with time. The node inputs/outputs an optical 
signal by the optical transmitter 107 connected to four 
couplers 104-1 to 4 and a space switch 110 and the optical 
receiver 106 connected to one ring through a wavelength selector 123. The node has a control 
part 111. 
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[it i ] &m&zw*fc&toz^&*<omij<D& 

t £ <fel-^*:ftri s bfirft 9 — i!<0«« SrtTft 5 RU-*3V^ 
«riB2oK±<offl#^«^5*>«)#x.«FfH©»v^ 10 

[if ^4] ^ra*>5v^^i^ss*>^v^^i^rc7)M^m 
*^S£$;KS^-r LTiiftSrtf ft 5 y 

WIS** 5> h * (HI LTiiftSrfTft 57- Kte, so 

lc^;iftris bffft 5 — iS<oa<f £*Tft 5 fctfxoafTf'St 

y hy-^fcBfJRUTiiWSrffftJ/— Ktt. 1 

a* p>tf ft o -m&mm&ftte ? fc&oatt^frtur*- so 



Z>mm^&ks WIB*J«i#adSf|jiJ»W*S:S&EWJ»«« 
WIB««0«l»«*llffla«»Srt>i:o<Dii« 

a Ra«K±*-x- * *r saw- 5 sssai** j: v mmm&n 
mm tnnm mmm* & swr * *tfc#« # s^aw- * «c 

[0001] 

[*W<0*+ vm*£H*** 
/Bi\ s/^ft»«ei#«>5VMi^m«»jcJ:<5 

[0002] 

*#*fb##«>fcnTV^ 0 3H«t:»v**yH7- 
C*MS"C* ft < ft 3 £ ^ix^o 

[0003] £fc. affiotc^ttftftRraE^ai^sft 

^^><^^ft^^^{C^J(5B^fc5^46. 37 

*blc3Wffl^ttft««»ft^3&s«y»4ixrL* 

t ct 13 btiz> *m&<k iz. s c ^ 

[0 0 0 4] 

[0 0 0 5] h 17 — ^ ^^103-1— 4T* 

©t^b-oi^, ■tn-ejxafSifTftSo k 

li, ^^^«r»«-rsfc*f-2SIBW^*ft6 » ^?<n 

[0 0 0 6] U&>U :©«4*yM7-^«:*«t5 
[0 0 0 7] JR— oWJBAtt. Huf5^ra«]#x.^a^« 

ic, jftft«j#itttflrfl[fcfi : ftx.s«ft»&. amiasx. 
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[0008] $g-<Dmm&&s kk*?*— **rteas 

■rs^ftic. jft-ftt*-/— KfccolB-c, 
[00 09] JgHOBBH^tt, *»*{fcK#v>flME«« 

[ooio] sseg^ftmfetiu #/-m, iHtota# 

[0011] »35L<DB9Ja*tt. TOE* y h * «rJE« 
[0 0 12] rtLboRBJHtt* 

[0 0 13] 30 

- K«J#«rfrft 9 tc&(Dm—<DftW b LT, gfflfcSV^ 
tt&ft $> & v » te^r o WJ&^a-fr-fr "C»5E £ ti Z> f- -Y 
*r*L-C3ifflr«:ffft5**y h tc*5V*T, TOE* 

S<oi8«*^a£TOE/- KjWS*/ — K«r*IBi: £ t> 
»cJC*.ft*-bt¥ft5— ii«>a«*:tfft5IR*i:*3V^-c. TO ' 
E 2 o£Lh(£>g]#x.#a<E> 5 *>ffl«xJ*lin<z>«v*#RS: 40 
«5feWJcttffli-s«^afS^«*»iiii-*«»#R*« 

[0014] s feic «irE«)«x.#a«:— ^<^^ra«# 
r»4, a9E»fi«i#^^a*iS**-tto-ca««^y- 

[0 0 15] iHUtT, fiJEHWfSli, TOEffi$fc-T3i2J 



x.5«lcfHiIi-5. 

[00 16] mb^«Mt5ctia^ /— K 
ttB*S*tfc4*3E«>a«iaKS:«^oo, »v^«#x.«f 

[0 0 17] ^ ^(EaS^^*/^a»«rJ»*W3&*oiB 
LTa«Srtf*5**y M7— *K1*5VVC, TOE*** 

jnurawfctTftjy-m, ±f:5iowo)tM 

WE^S5tai"S«** s fflv>5?Sn*)5V>tt 

£&5£-r ^ am £> 5 v > f^jsso^^ x ^a t toe / 

- Kj&sffl^y - K<rB»m t £ fc K^x-fta* bfrft 5 -i* 
©afttff ft 5 fcae>oa«^3£4r«-H-r 5»J*»#* £ > 
mEffl»#Rd s #J««**WEfW»««»a«K*^ L 
t/- Km-CSaM"5fc«>0> 1 oj^Ji(D*j£g:{f , 
M7-^fiJffl#co^-^t>TOE»JW«#fflaftfiSSr 
U TGi^i- 6 fc 46 wiEr - * b fflEMff W «<O^S 

[0018] mbroaffi^sr^ia^ mm* 
it^JMor-^^tt, ftjttiMu&afttttctu 

5^-c> wj»««fflaftB^s^oaii*wftfijfflt, 

aiSRS^fift^—^teS^ffi^^S^iy 

[0019] #jiw«a«a«Bo*ijfflSrjB*-e«i*wtc 

*rffft5**y — ^icjav^r, HE**S'H7- * 

«^aftte«:«»ffl^. TOE3t*y h!7-^te»rflb 
raft^ft 5 y- Ktt, its 1 o«ji<o3feas«* 
at. mE*fe**afrSflr»^«v^sm*>sv^rt:*« 

Srft^-TSfflBlfcSVMittft^ffl^jL^airatrEy — K 
tm^y — K*r»IB fe ^ft^s bfirft 5 -1^)1 
«*tTft5fc*oa«^3e*r«-lifi"S»J»*ai:, TOE 
#J»#ads*J««*S:TOEWJ»«*ffla«K«r^bTy 
-Krffl^Jfei-Sfc^ofllSt^aiSfiSi:. TOE1SS: 

^^asu+sflstB^jii/WEaftofflwwtt^aftM^ 

[0 0 2 0] r©taicj;5 % a*^-r*^Srfflu^«S 
W««ffla«B***<k^»«-fc^ir*^*:«»JLTO 
©Jffli^5|(cftSfc«), SRaAKoCOAiirflfAft^^ 

[0021] <?**/^vi<D& : m&&&m<k-t'z>tzib<D 



^yyj ^z^tm^mm-t * io« ±<D^tmmm 
[0022] ^mm<D^im\y-^ 

[0 0 2 3] h V^^X^^^^Wfc^tflttt 

^fT^^^-y hr7-*ffiS£Sifrr£i£©{-:fcv^ 
[oo2 4] tey-hv^^mw^x*)^ mm-tz** 

[0 0 2 5] 

[0026] mi\c m&*%\-§<o3&w&mm 

V \>y — 9<Dm*^o KA(102-l)^^X(102-24) 

[0 0 2 7] BUlS^^ h!7 — *CDjl:#ft&#JcD— od^ 
(33CD#l-#4COlg&cr>3fcy ^^103-1-40^^ ^/ h 17 
-^JcJ:t)^$ix"CV>^^iy hr7-^r'fe^ 0 ##y 

is?x\%. yt&&&m&ffi&R^xmmzmm<Dfc&<D 
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[0028] fcb^C*»IOST6hfc 

10 5o * tt#/ - mco*a<i*t«v^ m-^>te 

[0 0 2 9] HUcy— K<Z>**«*:*i- 0 /-Ktt, 4 
ocDftyv^fc 4o<0*^7l04-l—4i:^ra^-f 5^^1 

20 coy ^^^**aW*123«r^UTMK4*Lfc**«*l 

:7*-/P h^**^*2£3:« »108*5<J:t*109as> WDM(Wave 
length Division multiplex) #7*9 105-1 ,2&fr LT* 

30 [0 0 3 0] mf^Ufcy- KO*2S«*107tt. ««pT 

^nsn^cot,, 2SIB«I»ai*^-f y*-iio«r*ur 

l^r/^^^ 5/^llOf^JffliSiSllH-i: D W«i$tv6o 

T r -^^^$tbr< sy y^^y-K 
^«|JSrbttrv^s*««tfRSr»«i■s«ft»^»l2 
3tciJ:*)fe#m^tt^:3tfg#«r^— ^ bSfft-^bfc 

[0 0 3 1] Kl-tt. filJiKWb^-^SIS 

h^^^y^3t^ft^l08 t l09Sr<lx.5o Site 
so dSX0H£-C* 3fcy ^^#1(103-1) Mg&K£*VCl^£o M 
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7^*/^l:55jum#(CR5£U -^r7^/^f-t^ 
/u4rl.3nB=«r^K3fe-rs 0 irt»/^77^^S 

/^f fcP£-£o 20 

[0032] '<<<( *Mc&zmm&. «x.tf, 

Yoo.M. kl-J:£^A High Speed Protocol for Bursty T 
raffic in Optical Networks", (SPIEVol .3230.pp.79- 
90, Nov. 1997)lC#g#*£;ft,-C^5 ' ' tel 1-and-go' 'Wife 

tt&m\**Z>o r*>»£\ #affteia4i;i^-r#:<E>3Ml 

*iv— kawu y — Kjsa^f*— 

S> M40&aSttrt-5o ft/^y M** *!/ M7 — ^© 
[0 0 3.3] 7^7^- Y^^^^^fo^'Orv 

#*»y~ K-Cttr*n«^#-*4rs' h£&eE>y — K*^(B 

^5t4S„ y— KAfcBfc**'*-*-* M40H:, y — K 40 
BTHtJf2^S^tT^ofcO^^^>7-5/ M4l£ LTi£m 

£*u y-KC. y— KDfcwJh,&*&jgLT. mmz-s 
[0 0 3 4] y— KJtt^ft'^* M49*rSfcttfc y 

A^b^f-^^Oo y— KAMt, hfr&Ul 
fc^^tl (153) £r*5V>T, ^n^T'lC^^ 

y hl50$r-^J-^t)a-r^^^^^TV>eo S£o so 



8 

y-KJl-tt, «SB*IW<ri»»«* y^-KAA»6>0^ 

B8i-5flMR3ft5***t"Ci3 9, **t*:Wcy-KJ-e^*- 

y— Kjr*»«JWi3fts-e#©. PJtil 

{f y- KA*^<Dj»*(Oii««F^«#L-c*5v^g«y 

«3JH5l#i&^«FBI^«3liS:iaSo Mft/<^7r 
[0 0 3 5] ftJc:»*«co»i.4^^Sflr*W*«i: 

y-KwtaswicBL-c. «^5fey-K^fc>*r. 

Distributed Bragg Ref lector^^>S# U 
-if (DBR-LD) &ltmcm\<^~ t [C X *) . *<D&g:fflffl 

T^^o -tC-C#y-KO#J»«fi % -SffiWffltfSrtf 

^»e> i,xm$<n&®mm &ntt o^t ^ 0 

[0 0 3 6] »*C«IH*0»2i:UT»Ufe« 
WB^AttLfcttfi. #y-KttiiflrK«<o*:«> 

^iiftss : "fy^j^v^^^^nox^^^^t^mm 

[0 0 3 7] 3-y— K«>ftl»WdSfir*5af&S^«>IH# 
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/<y7rlc-Nf*^^ ^<Oy<yyr<Oy<^ry Mi, 

^^tV^rirtfc^o Ctb&^Stt. #< cDQoS(Qual 
ityof Service) 0>ttfc9flr * 35*6>Off*lC <fc 

v\ ^i^— y v^tfrft 5 rtt&ov** 

[0 0 3 8] ^CO^iC, **M^»l-3<^BI**iC*^^ 

■so^^r^a— y ^^«rirft5. Ski-, #yv^rt-e 
««#jL<o*^~ — y ym^9o *J»«nitt; 

3ftSjKft«J#x.«FlH^»t-CJt«U#5ffift< tt£*fil-h 

[0 0 3 9] :oii:^^rv?a- y ^iCte. sffc&WK 

mm*$>b%\ if ^ 



l>£i£oT:*oV>T. 3tJH»Jca«*Sra»"*"Sj , r— 
10 i^yht, T7^hft^^77l^lTf7^- 

its ^^^a-yy^ff/^ti^e 
[0 0 4 0] H5lcf(»MWilt»«>fta*IB««:«-J-. fr 

s^m**— ^R»*a*e>* *coT/2^coy 

y ^^■C^»B«FlHS:»3&-r6 (^s/^l 

6i) o s&y kg>*»— 
• Siv^^.— KatLT, ^s^afs^m^^SKSrttftr 

7163) o SBty V^«ft«r««?aT?>ix*^ofc 
KIT** — * Hrf7*^bft*^ 

/2<D*tri/~— y ^^^J^T^^5 (^Tiy7 p 16 
30 *m»i5wim.5o *LT, SSIB«»«>^^ 

[0041] j^±co^hc x ./<y7 7-e©i«*a, ^« 

40 [0 0 4 2] «/^yhtt, M«PffllltCj:9« £A 

ic*#^4ry h ^fif^y « 

<|%7K^, ^ftTK^, HB©7- 9mt!d,9-C 5 
V^$r^-Ttl(173). hO^-y-><X(174)^Sx 

so h7-^m 20^<-r hcoiP— ^y^5:^a5l71$rffiv^ 
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5 e fcfcU Mifi»ffi* s SV^W«*<D"C % 

fly*.tfH6JC^LfeIP^^ySlft»1710versioii 
4»*-Ctt, TOS^y hfc5W*Protocoi:7^~- /VK^, 
version 6»*"Ctt, Priority 7 -f — /V KaS-t<D*:#>*- 

_L^6$M— Kt?fc*K #H«flw«:yy^y F 20 
[0 0 4 3] *fcBBiSL"T\ mW&&&&*Z : f'&'** 

[0 0 4 4] M»»lllttfP*Lfc^-5r^»--^!:tt 
v\ frSflsM** — d»69*— ^tv^Y */i"JH* 

FI±««*jft*^tBtt#*5©"0, tufa 

b<D'<&y b&&1*y b?'-'#<Oi&&. ^(D^y 
^«kSi»117— RaSSttS^— l?s<try Fj&S1o« 

/Hbi" 6 y ^S&SB 1 82 £ d <£>— y ^ffltSffl 1 1 7 T*o 40 

l^Tte, ^-C*>**IP^y M83— 189tt**vWt 
«Srft3£i"5«>^*e*>^'5 y< " - ^ F^Sr^-T:? * — As K so 



a*, ip— y^sitJ«8i82-ei**fcasi-e, rco^^r— 

[0 0 4 5] fcfct, Kt?«)*eaK»«>«:» 

y h*ai81tfflv^6IPK>'*/u*rfU^a'*"5«>#Av^ 
(fcO^y FU— If^sClCffcSixS** F!7 — ^ 

^t>n«ic-c#*. *fc* witrfiPtATiKoaB^aBBc© 

[0 0 4 6] — ^<Ott#D£ftfc'<— * Ml, ✓<>f'<:* 

[0 0 4 7] FlCttLT&'r 1 / — K^fcfitB 

— K^fe^frRT^y Fa*igo"C*;fc»S\ V— K 

ttftfebtt/b/i— /HC«o-C, SK3ESr*9 5Sb5i«-C 
[0 0 4 8] &ttn^'<^y b&M^X$tcm&\Z s 

[0049] d <D^ff i*'<!r y v (o^mm^— * b & 

pI^nfcCjE^g^li, W"T-C4d»ofc)/<- ^ bbm$z 
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M^JitLftj^ofctK *>*vn** JBvvfc^— * 

jtu<*n*/-KM, ^ hteaio^BS:sris^j-rs#j 

ic, KT^fr^ft^-* hfia*r*BHbfcO, BE 10 

iz -h teas * *tr v * * wt , fifet 

#£^^ft^^*:7^^(A0TF:Acousto Optic tunabl 
e filter)T*«^i-Si:gim-e#^o AOTFte. ffig<0& 
ft£ffi*<BS«^#tt^# **«#&*• C<OA0TF£r 
aHt*«*0-frjft*t LTfflV>TP&3N-£>^ft^*>^ 

mat. mm<Dmtettm&ft*?zt&-e%z>o . *> 

[0 0 5 0] W3S<0«{C, <fty-Koii««R^Hi-s 

#v^»««rfrft 5 a>asfiE»£*vr^* 0 
[0 0 5 1] *^7>^A^38*"f"5iI«^tt* s ^y 

M7-^ttRtf$n-5 0 «i;t«#y >-^xmm 30 

w(D«*ttt«Srtell-and-go*a-T?^ 
S&*r*(Z>f*j«LV\> rtt^s, «x.tfy ^^S:8K±R 

sc»£*u iift^^A— XKfTftfc>*t*«t£ft*» 
[0052] sbic*«ary-Ktt, 

*»*<>»#■*-*. w*tf-J:0* tell-and-go#**JB 
lift < ft*. 

[0 0 5 3] ©Lb0)«-Ott. >/— KJCdx-bttfc^^^ 
^T, g^^n*7ty >^#HJKSit, 
-K-Ctt, ii^R^Sr^Tft 5Jc*>^*?. ttfflpTtBft^-f 
^R^^^-T*^^^S®^^*o 43S9]aqR so 
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z<Dtzfr. tnm&<omt u-c»«ufcj: sicwa^* 

ftStfior u y^^jT^tcoM^K ft*B8H* s 

^l*o £ tic S9^offiiy-Koiift4fe^cBli-**PK 
JWMk^ftfflTSRRfc J: * gfiSA ffif <o{£j£ft ifK ct 

[0054] *mmm*^m^tiwwz-^8ift. \*=-*s 
j:*a6««[*«je^a'&-a:ft*iA>, asi-3©i»*«fc:a» 

b*U DBR-LDfc:J:*2HnSS:«#£: 
h (S0AG:Semi conductor Optical Amplifi 
er Gate)^J:*^ra^-r y^trWV^fcXaatflMWtrdWt 
i"*£* ffift$J#as^>f ^agxot- y-rfTft^)tt*W 

5S<^ft^*J:5i-ft*o ^^i^^Tt), «r|E 

mmmx<D^mmm t «ftso#*>«v Att»x * r 

«J*;tiSS0>igi ®v *fi)tta>|frfr-&A* - i: ft * » 

ffl-r^rirtci:^, a*wfta«3& 5 *»**t* 0 
[0055] ttfMDmxD&mmt tt, mcmuM 

fg*r*/-Ki:S{f-r*> r -K, &miR& 

[0 0 5 6] m8\Z/- K<0««««:^-r. *0^j®^J 
(£*5tt*y — K£»ft*<Di±, h*S«*106dS 

^aH23-l~4£r^LT. ±X<Dft V lsy\Z.&gt£tlX^ 

*^c-c$>*o rcoy— K-Cfi, ^ h3fe^^io7 

fi, mn*tem+Z'<*'*xmmm<Dmmnkvxm& 

ft lt# y y^:»«SiiTV^c h^ft^iO 
7 ff -^^«53SSnr< *3t»«*«r»Ri-*#9 

{f. ««fS#«c*»-t-* 0 W^,, ^y^«3Bft^«: 

^ ha«^fc*fi(ii»tt?t-'**:«>^ % ytmmntyt&m 

[0057] y— Kictt, r©^^^^-r*/^ffl*3S 
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[0 0 5 8] ^y<^r y HfcStti: ofcy- KJW\ y 

-KA^b(0/^h^7b^I<o KAtt. ^ 
S^yH:aH«, *>5«rWtlSr*5V^T, -tit* -etc 

hvt'<tr y v &—j?mzm *> at. y - Kja*tiarttc 10 

[0 0 5 9] r^(CLTiifH^tT^9fc^, y-m 

[0060] 7t^t^co#^> «fi«j»x.«. -^>r^a 
^-^oas-efTft*>ixSo &mwwx-mm$ 20 

*0«rt\ ffi'IBffl»*.«:ff*5. ^Stsrtlcj;^ S 
[0 0 6 1] «r1E«figSr*a-r5^:«>, «-y-K<^»JW 

*6ICAV\ y~^##««tt\ #y~ 
[0 0 6 2] tzti, y tm 7*A'h s f--Y*A'&1lttlZ> z f'&'< 
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[0 0 6 3] ZZ.tL^VZfr\^1t1&tt 

[0 0 6 4] fy^/^h^t^T'ft /h^ScOilft^ 
±CZ>o r7*^ hf-^r*^«t^^J£t5 

m&iaZs mm&tetr-xiztttxns * 

Liifit:r- * is^ 77 7 y^ ^k*^ <t 

h^-^^/^^^f§§108. 109 
(i, WDM^^^lOS-l— 8i:^J®g|51incJ: ^yFn^/i/ 

v^y ^^±{cn^-r^t^\ inicj;!?, ^>^y^^ 
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